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SURGE PROTECTOR INLCUDING DATA PASS-THROUGH 



[0001] This application is related and claims priority to U.S. provisional application 
number 60/443,078, filed January 28, 2003, entitled "APPARATUS AND METHODS 
OF NETWORKING DEVICES, SYSTEMS AND COMPUTERS VIA POWER LINES" 
(Attorney Docket Number P1930), and to U.S. provisional application number 
60/500,721, filed September 5, 2003, entitled "SURGE PROTECTOR INCLUDING 
DATA PASS-THROUGH" (Attorney Docket Number P1981US00), the entireties of 
both of which are incorporated by reference herein, including all of the documents 
referenced therein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to devices, systems, and processes useful as surge 
suppressors, and more specifically to surge suppressors useful in a powerline network. 

Brief Description of the Related Art 

[0003] Home Power Line Network Adapters (HPLNA) is a recent advance in 
networking technology that uses a building's AC power wiring and circuits to also 
transmit data signals between computing devices. Typical HPLNA networking is done 
with a module plugged into a wall electrical outlet and then connecting a USB cable (or 
other type of interface connection to the computer, e.g. Ethernet. While this type of 
solution has had some uses, it is not a well integrated solution for systems shipped with 
networking and requires several user steps in installing. 

[0004] Surge protectors can be built to work very well, yet this capacity to suppress 
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spikes in a circuit's AC power has negative effects as well. Indeed, many surge 
suppressors work so well that the frequencies that HPLNA operates at cannot effectively 
pass through the surge suppressor to the home power grid. Thus, the surge suppressor 
can have the effect of not making available a HPLNA network to devices plugged into 
the surge suppressor. 

[0005] Many other types of electrical adapters have previously been proposed. For 
example, U.S. Patent No. 6,373,377 Bl describes a power supply in a personal computer 
that incorporates a network interface card (NIC). U.S. Patent No. 5,510,691 and U.S. 
Patent No. 5,466,165 describe AC adapters with power conditioning; APC Corp., of West 
Kingston, R.L (among others), offers similar devices on the current market. The XI 0 
Home Solutions company offers devices which, according to X10, enable a user to 
remotely turn on and off devices powered by an AC circuit utilizing an interface that 
plugs into the AC circuit. Pacific Cable (Bonney Lake and Auburn, WA) has offered 
devices that it characterizes as XI 0 power suppressors. 

[0006] There remains a need, therefore, for surge suppressors that pass through 
powerline network signals while still providing surge suppression functions in AC 
power grids. 



SUMMARY OF THE INVENTION 



[0007] According to a first aspect of the invention, A surge protector device comprises 
an input for combined AC power and powerline signals, a surge protection circuit 
connected to the input, at least one output connected to the surge protection circuit, and a 
high-pass filter connected between the input and the at least one output configured and 
arranged such that powerline networking signals can pass through the surge protection 
device without being attenuated by the surge protection circuit. 

[0008] According to another aspect of the present invention, a surge protector device 
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comprises power and powerline signal input means, surge protection means connected to 
the input means, output means connected to said surge protection means, and high-pass 
means connected between the input and the output for passing powerline networking 
signals through the surge protection means without being attenuated by the surge 
protection means. 

[0009] Still other objects, features, and attendant advantages of the present invention 
will become apparent to those skilled in the art from a reading of the following detailed 
description of embodiments constructed in accordance therewith, taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The invention of the present application will now be described in more detail 
with reference to preferred embodiments of the apparatus and method, given only by 
way of example, and with reference to the accompanying drawings, in which: 
[0011] Fig. 1 diagrammatically illustrates a high-level aspect of the present 
invention. 

[0012] Fig. 2 schematically illustrates an exemplary embodiment in accordance with 
the present invention. 

[0013] Fig. 3 schematically illustrates an exemplary embodiment in accordance with 
the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0014] Referring to the drawing figures, like reference numerals designate identical or 
corresponding elements throughout the several figures. 

[0015] In the descriptions herein, a familiarity with powerline data network protocols, 
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being within the knowledge of the skilled artisan, is presumed, as is a familiarity with the 
build and operation of powerline network adapter circuitry, and in particular the 
HomePlug specifications (see homeplug.org, and ""HomePlug Standard Brings 
Networking to the Home" by Steve Gardner, Brian Markwalter, and Larry Yonge, 
incorporated by reference in its entirety herein.), and AC surge suppressor design and 
construction. Additionally, the aforementioned provisional application describes 
additional powerline network devices, systems, and methods usable with the present 
invention. 

[0016] In general terms, the present invention provides a bypass through or around a 
surge protector that allows the HPLNA data frequencies to pass through and does not 
reduce surge protection for devices plugged into it. According to an exemplary 
embodiment of the present invention, a high-pass filter with high- voltage capacity is 
coupled to the AC input to the surge protector, e.g., AC power cord input. The high-pass 
filter is constructed to have very low attenuation at the frequency range in which the 
powerline data is transmitted, yet voltage spikes from lightning, etc., does not pass 
through the filter because the spikes or surges are low frequency in nature. As the design 
and construction of such high voltage high-pass filters is well within the skill of one of 
ordinary skill in the art, only exemplary embodiments of filters will be described herein 
so as not to obscure the present invention. Note that although the examples suggest the 
use of a high-pass filter, any type of filter that offers low impedance at the HPLNA 
frequencies as well as high voltage protection will work equally as well. An example 
might be a band-pass filter tuned to the HPLNA frequency range. 
[0017] Turning now to the drawing figures, Fig. 1 diagrammatically illustrates a 
high-level aspect of the present invention. A surge suppressor 10 in accordance with 
the present invention includes a housing or enclosure 12 into which an AC power cord 
14 is (typically captively) connected. The housing includes one or more outlet sockets 
(not illustrated) into which an AC powered machine, e.g., computing device (PC, 
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printer) 22 is plugged via an AC power cord and/or networking cable 16. Preferably, 
cord and/or cable 16, and/or device 22, includes a powerline networking device that 
includes logic configured so that the device 2 can send and receive date over a HPLNA 
network, and more preferably is compliant with the HomePlug specifications. The cord 
and or cable 16, and/or the device 22 also preferably includes a powerline adapter (not 
illustrated) that splits the AC power from the powerline network data signal, and makes 
one or both available to the device 22. As will be readily appreciated by those of 
ordinary skill in the art, the suppressor 10 can include many outlet plugs into which 
numerous cables or plugs 16, and therefore numerous devices 22, can be plugged. 
[0018] The surge suppressor 10 includes at least two circuit units electrically 
arranged in parallel: a surge suppressor circuit or unit 18; and a high-pass filter unit 20. 
As described briefly above, the surge suppressor unit 18 can be any of numerous 
designs that are known to those of ordinary skill in the art, and therefore further details 
of the unit 18 will not be provided herein. The high-pass filter 20 is arranged in 
parallel with the unit 18, and is designed to have a frequency response that permits at 
least the band in which HPLNA operates to transmit and receive data. More 
specifically, the signal attenuation in the pass band is below a preselected amount (e.g., 
expressed in dB). More preferably and when used with HPLNA devices, the filter 20 
has a maximum signal attenuation in the pass band that meets or exceeds the HomePlug 
specification. 

[0019] Fig. 2 schematically illustrates an exemplary embodiment in accordance with 
the present invention. A filter 30, usable as high-pass filter 20, includes a pair of high- 
voltage capacitors 40, 42. The capacitors 40, 42 are coupled, each one connecting one 
rail 32, 34 of the input 14 of the surge protector 10 (e.g., a power cord) to the 
corresponding rail 36, 38 of the output of the surge protector (e.g., outlet plugs, not 
illustrated). The capacitors 40, 42 have a capacitance of .Oluf and .Oluf, respectively, 
that essentially act as a low impedance at the frequencies that are used by HPLNA. More 
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preferably, CI and C2 are matched, and by way of example and not of limitation, pass 
signals in the range of about 4MHz to about 28MHz. Those of ordinary skill in the art 
will appreciate that when different frequency ranges are used to transmit data over the 
powerline, the high-pass filter 20, and in the example of Fig. 2 the capacitors 40, 42, are 
configured to pass signals in the frequencies used. Yet another aspect of the present 
invention includes that the capacitors 40, 42, have capacitances of between about 0.1 [if 
and about 0.00 l|if, more preferably between about 0.1 jif and about O.Oljxf, and even 
more preferably about 0.0 lpf. 

[0020] Another aspect of the present invention is the selection of the capacitors 40, 42. 
It is preferred for these capacitors to have a very low impedance at the frequencies at 
which HPLNA operates, e.g., 4MHz to 28MHz in the current example. The general 
equation for capacitor impedance Z is: Z=l/(2*7c*f fc C), where f is frequency in Hertz and 
C is capacitance in Farads. The capacitor selection should provide high impedance to 
voltage spikes and AC power and low impedance to the HPLNA frequencies in order to 
function as a surge suppressor. Furthermore, the capacitor preferably has a rated 
breakdown voltage of at least 2000V for Grade C surge suppressors, 4000V for Grade B, 
and 6000V for Grade A. The value of the capacitor is not critical to the present invention 
so long as it attenuates AC power and spikes, while passing HPLNA frequencies. Using 
the above equation, a O.Oluf capacitor will have an impedance of around 4 ohms at 
4MHz and an impedance of around 265K ohms at 60Hz. A 0.00 luf capacitor will have 
an impedance of around 40 ohms at 4MHz and 2,650K ohms at 60Hz. Therefore, 
depending on the impedance of the devices being powered through the surge protector at 
the HPLNA frequencies, a wide range of capacitances may be used. Because O.Oluf 
capacitors are readily commercially available in high voltage ratings, they should provide 
sufficiently low impedance within the HPLNA frequency range and high enough 
impedance in the range of AC frequency and voltage spikes when used with a 120 volt, 
50-60 Hz AC power grid circuit. The 40 ohm impedance of a O.OOluf capacitor at 4MHz 
can be acceptable providing the impedance of the input circuits plugged into the surge 
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suppressor are high enough at the same frequencies, but a preferred value would be 
O.Oluf. 

[0021] Fig. 3 schematically illustrates yet another exemplary embodiment in 
accordance with the present invention. A filter 30, usable as high-pass filter, includes a 
(preferably matched) pair of high- voltage capacitors 40, 42. The capacitors 40, 42 are 
coupled, each one connecting one rail 32, 34 of the AC input 48 (e.g., a power cord) to 
the corresponding rail 36, 38 of the output of the surge protector 56 (e.g., outlet plugs). 
The capacitors 40, 42 have capacitance O.Oluf and O.Oluf, respectively, that essentially 
act as very low impedance at the frequencies that are used by HPLNA. More preferably, 
CI and C2 are matched, and by way of example and not of limitation, pass signals in the 
range of about 4MHz to about 28MHz. Those of ordinary skill in the art will appreciate 
that when different frequency ranges are used to transmit data over the powerline, the 
high-pass filter 30, and in the example of Fig. 4, the capacitors 40, 42, are configured to 
pass signals in the frequencies used. 

[0022] Yet another aspect of the present invention is the selection of the capacitors 40, 
42. It is preferred for these capacitors to have a very low impedance at the frequencies at 
which HPLNA operate, e.g., 4MHz to 28MHz in the current example. The capacitor 
selection must provide high impedance to voltage spikes and AC power and low 
impedance to the HPLNA frequencies. Furthermore, the capacitor must have a rated 
breakdown voltage of at least 2000V for Grade C surge suppressors, 4000V for Grade B, 
and 6000V for Grade A. The value of the capacitor is not critical to the present invention 
so long as it attenuates AC power and spikes, while passing HPLNA frequencies. As 
with the exemplary embodiment described above with reference to Figure 2, a O.Oljaf 
capacitor provides sufficiently low impedance within the HPLNA frequency range and 
high enough impedance in the range of AC frequency and voltage spikes when used with 
a 120 volt, 50-60 Hz AC power grid circuit. Even the 40 ohm impedance of a O.OOluf 
capacitor at 4MHz can be acceptable providing the impedance of the input circuits 
plugged into the surge suppressor are high enough at the same frequencies, but a 
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preferred value would be 0.01 uf. Inductors 50 and 52 are also provided, one on each rail 
of the AC input 48, to provide a high impedance at the HPLNA operating frequencies so 
that capacitors within the existing surge suppressor circuit 54 do not appreciably 
attenuate the HPLNA signals. Typical values for inductors 50 and 52 are 0.25|iH with a 
suggested current rating of 5 amps. Any current ratings may be used depending on the 
power rating of the surge protector. 

[0023] While the invention has been described in detail with reference to preferred 
embodiments thereof, it will be apparent to one skilled in the art that various changes can 
be made, and equivalents employed, without departing from the scope of the invention. 
Each of the aforementioned documents is incorporated by reference herein in its entirety. 
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